Immunolocalization of an extracellular domain of connexin43 in rat heart gap junctions.
Antipeptide antibodies directed to residues 55 to 66 (NTQQPGCENVCY) of connexin43 (cx43) specifically recognize this protein on Western blots of intact and urea-split gap junctions isolated from rat heart. These antibodies detect a single protein of 43 kDa, corresponding to cx43, on Western blots of whole fractions of various vertebrate hearts. Immunogold labeling by electron microscopy shows that the epitopes recognized by these antibodies are not localized on the cytoplasmic surfaces of intact gap junctions but only at the edges of these junctions. In urea-split gap junctions the gold particles are seen in the junctional space, associated with the extracellular faces of junctional membranes. Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) analyses of rat heart gap junctions treated with trypsin show that they are constituted with either two polypeptides of Mr 12,000 and 14,000 or a single polypeptide of Mr 22,000 according to whether the analyses are performed under reducing or non-reducing conditions, respectively. The antibodies directed to residues 55 to 66 of cx43 cross-react with both the 12 and 22 kDa polypeptides. These results suggest that the two protected domains of 12 and 14 kDa which contain the first extracellular loop and a putative second extracellular loop, respectively, are linked by disulfide bonds. In adult rat heart sections analyzed by indirect immunofluorescence the intercalated discs are labeled with antibodies directed to a cytoplasmic carboxy-terminal domain of cx43 (El Aoumari et al., J. Membr. Biol. 115, 229-240 (1990)). The same intercalated discs are also labeled in adjacent sections incubated with the antibodies directed to residues 55 to 66. Two hypotheses might explain these results: either the antibodies have access to the extracellular domain of cx43 molecules localized at the edges of the gap junctions, or cx43 molecules are present in the non-junctional membranes of the intercalated discs.